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Introduction

The Federal Clean Air Act and Regional Haze rule require States that are reasonably anticipated to cause
or contribute to impairment of visibility in mandatory Class | Federal areas to implement reasonable
measures to reduce visibility impairment withinetimational parks and wilderness areas designated as
mandatory Class | Federal Areas. To address the impact on Class | Federal areas withiAtlaatitid
/Northeast Visibility Union (MANEU) region, theIANEVU States will pursue a coordinated course of

action to assure reasonable progress toward preventing any future, and remedying any existing
impairment of visibility in mandatory Class | Federal areas. This course of action includes pursuing the
adoption and implementation of emission management sies.

One of the emission management strategies that will be considered for adoption and implementation by
the MANEVU Class lt&es is for the MANE/U Stateso perform a fourfactor analysis for peaking
combustion turbines that operate on high electdemand days to address and control oxides of

Nitrogen (NOx) and sulfur dioxide (SO2) emissions, where:

a) al AIK 9ft SOGNARO 5SYIFYyR 5F& 2NJ al 955¢ Aa RSTAYSR
demands bring additional generation units online, many bicl are infrequently operated and
may have significantly higher emission rates than the rest of the generation fleet and,

b)y at SF{Ay3a 02Yo0dzaliA2y Gdz2NDAYySé 28 REBEAYSRATE NI A
capable of generating 15 megawatts or motteat commenced operation prior to May 1, 2007,
used to generate electricity all or part of which is delivered to the electric power distribution
grid for commercial sale, and that operates less than or equal to an average of 1752 hours (or
20%) per yeaduring 2014 to 2016.

This analysis reviews visibility and energy data to determine the impact electric load has on visibility
impairment, specifically the impacts BEDD® y (i RSmost impaired visibility dagsthough it also
looks at the older 20% avst day metric as well.

Scope anfdomain

As discussed in the above, the purpose of this study is to review the impact-NESISENY, and PIJM

HEDDonthe MANE! NB3IA2y Qa GAaAo0AfAled ¢KSNBEF2NB:E (GKS |y
ISONE, S8ONY, and PJM for the HEDD analysis and that of MANEIus some neighboring areas) for

the visibility impairment analysis.

Specifically, the following figures deptbe region analyzed for HEDD; thlependent System
Operator(ISOYor the energy digibution in New Englan¢Figurel

120% most impaired days are based on the draft IMPROVE AEROSOL, RHR Il methodology used to calculate visibility iaifzbtenient av
the Federal Land Manager Environmeridatabase (FED) database as of June 8, 2017 in accordance with the new definitions of impairment in
regional haze regulatory framework
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Conjnectil:ut ISI3N
NP _ ool - ), the ISO for energy distribution in N&erk Figure2) and

the Regional Transmission Organization (RTO) for theAtlidhtic, PIMKigure3). ISONE is responsible
for administering the power plants, maintaining the electric grid, and operating the power market for

the region.
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Figurel: ISGNE region antbad zones within the region Figure2: ISGNY region antbad zones within the region

y : "
T d L 7
:ﬁﬁﬂ. gﬁ
= YA - Capital
i) | s (Zone F)
o
Central
] A (Zone C)

Conlinectil:ut R|h

| Island
- S

Figure3: PIJMregion andoad zones within the region
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The region examined for the visibility impairment includes all of the MXNEThe states included
MANEVU are Maine, New Hampshire, Vermont, Rhode Island, Massachusetts, Connecticut, New York,
New Jersey, Delaware, Maryland, Pennsylvaania the District of Columhi&learby states that are not

in MANEVU but frequently impact visibility in MANBJare also included in portions of the analysis,

the extent of which was determined by the extent the air sésveled in a 7-hour period. Within the
MANEVU region, the federally designat€ass | areas aBrigantine WildernesArea in the Edwin B.
Fasythe National Wildlife Refuge (BrigantinBlew Jersey; Lye Brook Wildernésge Brook)Vermont;

Great Gulf Wilderness and Presidential Rangey River Wilderneg&reat Gulf)New Hampshire
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Acadia National ParfAcadia)and Moosehorn Wildernegdloosehorn), Maineand Roosevelt
Campobello International Park, Maine/New Brunswick, Canada.

The scope of the analysis was originally intended to only review the most recent set of data that both
IMPROVE (Interagency Monitoring of Protected Visual Enventgnmonitoring and HEDD data have
available, 2015.

HEDD Analysis

HEDD are defined as the8percentile of the daily peak demarid:he 8%' percentile was chosen to
evaluate HEDD in part to be consistent with tmalgses of the surrounding ISOs/RB0d in part
because iapproximates the value which was determintedoe an appropriate definition of HEDD for
the New Jersey HEDD rdl€his section evaluated the daibeak demand data f&015 to define the
HEDDs to compare against visibility impairmiarthe following sections.

Electric Load Data

Hectric load datavas obtainedrom the ISONE, ISENY ,and PJMnterconnection. ISONE covers the

six New England states and 8® solely covers New YofRJIM Interconnection is a regional
transmissiororganization (RTO) that coordinates the movement of wholesale electricity in all or parts of
Delaware, lllinois, Indiana, Kentucky, Maryland, Michigan, New Jersey, North Carolina, Ohio,
Pennsylvania, Tennessee, Virginia, West Virginia and the Districluohita.

As shown iTablel, the two 853" percentile values for all threkSOs/RTOare very close showing that
we can rely on the 85percentile on days monitored by IMPROVE.

Table2 expands on this information by looking at the average peak generati@d@mmost impaired
daysand HEDDs. There is a noticeable difference in the average maximum daily load bh2®deerost
impaired daysausing all three ranking systems and the other days monitored by IMPROVE. The
difference is even more noticeable between HEDDs and non HEDDs.

Tablel: Maximum, 85th Percentile, and 85th Percentile maximunmydzéineration(MWh)on IMPROVE monitored days

ISCONE ISONY PIM
Maximum ‘ 24,074 18,168 143,633
85h Percentile | 19,331 11,432 122,756
85" Percentile on IMPROVE Days ‘ 19,561 11,515 122,52

Table2: Average GeneratiofMWh) in eachlSOs/RTOsn most impaired days and other monitored days ranked using three methods and on
HEDDs and neHEDDS on monitored days at each Class | Area.

Old Ranking Anthropogenic Ranking Impairment Ranking HEDD on Monitored Day All Monitored
Top 20%  Other Days Top 20%  Other Days Top 20%  Other Days Y N Days

Acadia | 48,866 41,975 47,617 42,284 47,617 42,284 55,363 41,102 43,341

ISONE | 19,222 16,430 18,600 16,583 18,600 16,583 21,171 16,203 16,983

ISOGNY | 10,915 8,368 9,918 8,615 9,918 8,615 13,617 7,990 8,874

PIM | 116,461 101,126 114,332 101,653 114,332 101,653 131,301 99,113 104,168
Brigantine | 48,448 42,078 47,601 42,288 47,601 42,288 55,363 41,102 43,341

ISGNE | 18,918 16,505 18,382 16,637 18,382 16,637 21,171 16,203 16,983

2Data provided by ISQE https://www.iso-ne.com/isoexpress/web/reports/loaénd-demandt/tree/zone-info
3N.J.A.C. 7:219
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Old Ranking Anthropogenic Ranking Impairment Ranking HEDD on Monitored Day All Monitored
Top 20% Other Days Top 20% Other Days Top 20%  Other Days Y N Days
ISGNY 10,845 8,386 10,181 8,550 10,181 8,550 13,617 7,990 8,874
PIM 115,582 101,343 114,240 101,675 114,240 101,675 131,301 99,113 104,168
Great Gulf 50,842 41,371 47,410 42,146 47,410 42,146 57,504 40,418 43,116
ISGNE 19,397 16,313 18,663 16,479 18,663 16,479 21,373 16,094 16,881
ISGNY 11,787 8,194 10,026 8,592 10,026 8,592 13,732 7,942 8,856
PIM 121,342 99,605 113,541 101,367 113,541 101,367 131,301 98,071 103,609
Lye Brook 48,467 42,025 n/a n/a n/a n/a 57,652 40,734 43,279
ISGNE 18,796 16,470 n/a n/a n/a n/a 21,089 16,185 16,923
ISGNY 11,258 8,225 n/a n/a n/a n/a 13,779 7,996 8,815
PIM 115,345 101,379 n/a n/a n/a n/a 131,181 98,967 104,098
Moosehorn | 48,936 42,367 48,271 42,533 48,271 42,533 55,363 41,242 43,681
ISGNE 19,156 16,596 18,925 16,653 18,925 16,653 21,171 16,259 17,108
ISGNY 10,816 8,575 10,233 8,721 10,233 8,721 13,617 8,064 9,023
PIM 116,835 101,930 115,656 102,225 115,656 102,225 131,301 99,401 104,911
Grand Total | 49,080 41,960 47,723 42,534 47,723 42,534 56,205 40,921 43,349

Figure4 shows the electric demand (dots) for 2015 for e#8®s/RTOwith blue being ISINE, orange
being ISENY, andgreenbeing PIMThe lighter lines represent the 8%ercentile of daily demantbr
the year, wile the darker lines represetiie 83" percentile of electric demand on IMPROVE days.
There is a clear spike in electric demand during the summer months 8CHIRTQswith a lesser spike
during the winter months, with some of the lowdemand values occurring in spring and fall.

Figured: Peak daily demand (GWh) in ISI8 (bluesiight scale), IS®IY (orangs, rightscale), and PIMyeers, left scale) 2015
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Figure5, shows which IMPROVE monitored days occurred durifigp8&entile days, 85percentile
IMPRQYE monitored days, or bothn all of threelSOs/RTOhe HEDDs begin occurring in mid to fate
May and extend throughout the summer ending in early to4@&ptember. In all threEsOs/RTOhere
are also HEDDs that occur during January and February.
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Figure5: Peak daily deman@3Wh)on IMPROVE sample days, 2015
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Visiblity Data Analysis

The following portion of the analysis reviews the visibility impairment at the M¥NEnNd nearby Class
| areas and evaluates any/if any correlation in the occurrence in impairment and HEDD. The full visibility
analysis was prepared byaine DEP for MANRZU and will be released as a separate regort.

Best Visibility Days Analysis

A comparison of the visibility values against the HEDD were also evaluated. If the correlation was similar

to the worst daysit might indicate that HEDD sources are not signifigatte issue of visibility

impairment. However, this analysis revealed that the occurrence of a HEDD day on the days deemed
GoSaild GraroAfAGesd gl a Ay 7Tl Oldimpaileddaysasis€ehabldd.e NI NB N
Great Gulf did not have a best day occur on the same day as a HEDDS®OARYO Acadia and

Moosehorn had one best day occur the same day as a HEDD in1$E&2 Brigantine and Lye Brook

both only had one best day occur during a HEDIS@NY. Acadia and Moosehorn also had two best

days occur during HEDDs in48® and PJM, respectivellf.would be expected thatlEDDsvould rot

occur onbest visibility dayand that expectation appears correct

Table3: Number of HEDDs on Best Days

Site Monitored Days | ISGNE  ISGNY PJM |
ACAD1 | 23 1 2 0
BRIG1 | 23 0 1 0
GRGU1 | 21 0 0 0
LYEB1 | 21 0 1 0
MOOS1 | 21 1 1 2

20%Most Impaired Visibility Day Analysis

The data shown in botfable4 and Figure6 demonstrate that poor visibility dayften occur on HEDDs.
Table4 shows the counts of the number @0% most impaired dayssing three different ranking
techniques and find that between 57% and 29% of all HEDDs occur on the most impaired days
depending on the ranking methodology and whiSi©®/RTGs being looked at. Since the impairment
method can remove days from consideoat that experience both high impact from fires and
anthropogenic emissions that would go to explain that decrease in number of HEDDs seen on most
impaired days.

Table4: Number of HEDDs @0%Most Impaired using three ranking teciques

Old Rank Anthropogenic Impairment
Site Monitored Days | ISGNE ISGNY PJM | ISGNE ISONY PJM | ISGNE ISGNY PJM
ACAD1 24 12 11 11 11 10 10 8 8 10
BRIG1 24 9 10 7 9 9 7 8 7 7
GRGU1 | 21 11 11 12 9 9 11 7 7 8
LYEB1 22 9 10 7 n/a n/a n/a | n/a n/a n/a
MOOS1 | 22 10 9 9 11 10 10 9 9 9

The middle quintile rankings were not available in data gmtthe anthropogenic and impairment
YSGK2Ra a2 ¢S ltaz2 t221SR adNrAOGte 4 GKS 2tR ag?2

42017, Regional Haze Visibility Update, Tom Downs, Martha Webster and Rich Greves, Maine DEP
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impairment days.Figure6 shows that the20% worst dayslearly line up with HEDDs and decrease as
visibility improves.

Figure6: Total HEDDs in eat®O/RT@uring each quintledR | @ dza Ay 3 G(KS 2t R aé2NBG RIFI&8¢ YSiK2R
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Figure7 showsthe speciation analyses for the 20% most impaired visibility dagis-igure8 shows the
speciation analyses for the 20% most impaired visibility dagachMANEVUCIass | Area in 2018/e
only looked at speciation on thH&% worst dayand the20% mat impaired daysising the impairment
method, since alk0% most impaired dayslculated using the anthropogenic method were included in
one of the other sets of dayd.ye Brook was not included since 20% most impaired data was not

available for 2015.

The HEDD that occur on the most impaired days for each Class | Area are distinguished by the label with
their percentile ranking. Ammonium sulfate has the highest extinction-yeand at all Class | Areas

except Brigantinewhichshowed multiple instancesf ammonium nitrate extinction exceeding that of
ammonium sulfate, however only one of those corresponded to a HEDD. At all Class | Areas, ammonium
nitrate extinction was highest in the cooler months and lowest in the warmer months. Organic mass
extinction was significant in all Class | Areas and elemental carbon only stood out as a significant
contributor on a few days at Brigantin€ea salt extinction was noticeable at Acadia and Brigantine, and

on one day at Moosehornvhich was also a HEDD, howesea salhot a pollutant that would indicate

energy sources were the cause. More than half of288 most impaired daysccurred in the winter

and summer for all areas in 2015.
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Figure7: Speciatior(left axis)of the 20% most impaired daymd the maximundaily load (GWh{right axis)in ISGNE, ISENY, and PJM with HEDDs noted in oreatgeach Class | Area
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Figure8: Speciation (left axis) of tH20% worst dayand the maximum dé&j load (GWh) (right axis) in ISE, ISENY, and PIM with HEDDs noted in orange at each Class | Area.
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High Electric Demand Days and Visibility Impairment in MANME

HYSPLIT Analysis of Most Impaired Visibility Days

The HYSPLIT modaeds used to develop2-hour back trajectoriesat 500m four times per day (3 AM, 9
AM, 3 PM, and 9 PM} determine the wind patterns on the most impaired dayhese back
trajectories were developed for a previous report by Maine BIBRck trajectories were not developed
for the 20% worst day$or this report so only th0% most impaired dayss ranked using the
impairment method were usedThe trajectories were overlaid on a map of the area covereedai of
the ISOs/RTO® graphically display how th&ind patternsmatched with the foot print othe
ISOs/RTOsThe back trajectories that went over the geography ofI8@/RT@uring the days that
were a HEDD were highlighted

Figure9 shows the back trajeories during20% most impaired dayer Acadia, Great Gulf, and
Moosehorn, respectivelwyhichoccurred during a HEDD in at least d8®/RTO The patterns in each
map are similar with the most back trajectoried80ONE and several crossin§ONYand PJM. It

would be reasonable to expect that all thrée0s/RTOanalyzed could play a role in impacting visibility
conditions in each of those Class | areas.

Figure9: 72hour back trajectories at 3 AM & PM and 9 AM & PM fidoosehornduring20% most impaired daykat were HEDDs in one
analyzedSO/RTG@t 500m

o Back Trajectories 1SOs
» ISONE I 1SO NE
¢ ISONY [ ISO NY
* PIM I PIM

5 Mid-Atlantic Northeast Visibility UniofRegional Haze Metrics Trends and HYSPLIT Trajectory Analyses
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High Electric Demand Days and Visibility Impairment in MANME

Figurel0: 72hour back trajectories at 3 AM & PM and 9 AM & PM from Acadia d@fifxgmost impaired daybat wereHEDD#n one

analyzed $Cat 500m
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Figurell: 72hour back trajectories at 3 AM & PM and 9 AM & PM f@mat Gulduring20% most impaired daykat were HEDDs in one

analyzedSO/RT@t 500m
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